Several hypotheses have been proposed to explain why parent birds eat their nestlings' faecal sacs. Among them, the parental nutrition hypothesis suggests that faeces may provide alternative food to parent birds, while the economic disposal hypothesis proposes that eating faeces represents an economical alternative to carrying them away when birds are engaged in parental activities. In both cases the elimination of faeces could prevent contamination of the nest (nest sanitation). In the present study, we tested these hypotheses on the common swift, Apus apus. The behaviour of parents at the nest was videotaped and analysed in relation to sex, brood size and nestling age. The parents regularly swallowed faecal sacs during the first 3 weeks after the nestlings hatched, but only occasionally thereafter until they fledged. Both sexes ingested sacs at a similar rate in the first week after hatching, and ingestion rate was directly related to the number of feeding visits. Females ate significantly more sacs than males overall. The parents consumed faeces after actively searching into and around the nest cup, also during brooding spells. However, brooding decreased with increasing brood size and nestling age, while faeces consumption increased. Our results are consistent with the hypothesis that parent birds ingest their nestling faeces to recycle water and nutrients, making the 'best of a bad job' during periods of high energetic requirements. In addition, ingestion of faeces may be an alternative strategy to delay hunger and to facilitate the allocation of food to the offspring. As the nestlings grew, parents ate fewer faecal sacs. The increased begging behaviour of the young appeared to be an important factor in determining the decline of faeces consumption, as it hindered parents approaching the nest.
The removal of the faecal sacs produced by nestlings is a common behaviour in many species of birds (Blair & Tucker 1941; Tucker 1942 ), yet is a poorly studied aspect of parental care. In passerine birds, this behaviour has been examined in some detail and its possible benefits have been explained in terms of nest sanitation (Thompson 1935; Smith 1942) or the reduction of nest conspicuousness to predators (Blair & Tucker 1941; Weatherhead 1984; Petit et al. 1989) . In many cases, however, parent birds eat, rather than simply remove, their nestlings' faeces. This behaviour is not only limited to birds but can occur in other vertebrates (e.g. Alberts & Gubernick 1983) . In birds the ingestion of faecal sacs has been considered not only an alternative strategy to removal, but also an active mechanism to recycle water, provide alternative food to the parents, and restore energy lost by females during egg production and laying (Calder 1968; Morton 1979; Glück 1988) . These considerations, included in the so-called parental nutrition hypothesis (McGowan 1995) , are consistent with the fact that faecal sacs are usually ingested in the early stages of chick development, when their digestive system is not fully efficient and therefore faeces would have some nutritive value. As the nestlings get older, faeces are supposed to become less nutritive and are carried away from the nest or left in it. Energetic measurements of faeces of the goldfinch, Carduelis carduelis (Glück 1988) and behavioural data collected on Florida scrub-jays, Aphelocoma c. coerulescens, and American crows, Corvus brachyrhynchos (McGowan 1995) seem to support this hypothesis.
Another explanation for the ingestion of nestling faeces is the economic disposal hypothesis (Hurd et al. 1991; McGowan 1995) . Hurd et al. observed that the consumption of faecal sacs by three insectivorous passerine species decreased as the young developed, even though the energy content of the faecal sacs did not change; thus, they proposed that parent birds eat faecal sacs not for an energetic gain, but as an economically superior
